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where a, a, b, /8 are constants. If /3 = «, the vibrations are executed entirely in the plane 0/y = a/6, or the light is plane-polarized. Or if /3 = TT - a, the light is again plane-polarized, the plane of vibration being afy = - ajb. In other cases the vibrations are not confined to one plane, so that the light is not plane-polarized, but, in conformity with the path denoted by (2), it is said to be eJ«pto%-polarized. If one of the constituents of elliptically-polarized light be suitably accelerated or retarded relatively to the other, it may be converted into plane-polarized light, and so identified by the usual tests. Or, conversely, plane-polarized light may be converted into elliptically-polarized by a similar operation. The relative acceleration in question is readily effected by a plate of doubly refracting crystal cut parallel to the axis.
jf p _ a + ^ whether in  the first instance or after the action   of a
crystalline plate,
as = a cos (<£ - a),          y = ± Z> sin (0 - a)................(3)
The maxima and minima values of the one coordinate here occur synchronously with the evanescence of the other, and the coordinate axes are the principal axes of the elliptic path.
An important particular case arises when further I = a. The path is then a circle, and the light is said to be circularly-\M\imzeA. According to the sign adopted in the second equation (3), the circle is described in the one direction or in the other.
Circularly-polarized light can be resolved into plane-polarized components in any two rectangular directions, which are such that the intensities are equal and the phases different by a quarter period. If a crystalline plate be of such thickness that it retards one component by a quarter of a wave-length (or indeed by any odd multiple thereof) relatively to the other, it will convert plane-polarized light into circularly-polarized, and conversely,—in the latter case without regard to the azimuth in which it is held.
The property of circularly-polarized light whereby it is capable of resolution into oppositely plane-polarized components of equal intensities is possessed also by natural lurpolarized light; but the discrimination may be effected experimentally with the aid of the quarter-wave plate. By this agency the circularly-polarized ray is converted into plane-polarized, while the natural light remains apparently unaltered. The difficulty which remains is rather to explain the physical character of natural light. To this we shall presently return; but in the meantime it is obvious that the constitution of natural light is essentially irregular, for we have seen that absolutely regular, i.e., absolutely homogeneous, light is necessarily (elliptically) polarized.
In discussing the vibration represented by (2), we have considered the amplitudes and phases to be constant; but in nature this is no more attainable than in the case of plane-polarized light. In order that the elliptic on the whole by the separation. of astronomical observations far transcends the separating power of the instrument.
